A 39-year-old male was admitted for recurrent ischemic strokes. TEE was performed to detect the potential intra-cardiac thrombi and right-to-left shunts. A large hypermobile, echodense, irregular mass was found in the right atrium, which looked like a cluster of grapes. The motion of the components of the mass was synchronized, prolapsing into right ventricle in an octopus-like fashion during diastole. There was no evidence for PFO or other intra-cardiac shunts by color flow Doppler. The patient was referred to surgery and a continuous 30 cm long thrombus spanning from the inferior vena cava to the right ventricle was discovered.
Introduction
The right atiral masses are most likely to be either tumor or thrombi [1] . Among the tumors in the right atrium, metastatic tumors, from breast, lung, lymphoma, melanoma or sarcomas, are 20 times more common than primary tumors [2] . Although myxomas are classically seen in the left atrium, it is not unusual for them to be detected in the right atrium.
Three types of right atrial thrombi are described. Type A thrombi are highly mobile with a serpiginous mor-phology. They are associated with deep venous thrombosis and pulmonary embolism, and are thought to derive from large veins. Type B thrombi origin from the right atrium due to some cardiac abnormalities, and thus are non-mobile. Type C thrombi are rare with morphology similar to myxoma, but they are highly mobile. The differentiation between the right atrial tumor and thrombi is difficult and often impossible without invasive interventions, despite the wide availability of echocardiography, CT scan and magnetic resonance imaging [3] [4] .
In this case, we report a Type A right atrial thrombus confirmed by pathology examination. The morphology of this thrombus is unusual with a synchronized octopus-like prolapsing into the right ventricle during diastole.
Case Presentation
A 39-year-old African-American male was admitted for sudden onset of left-sided weakness with the upper extremity being weaker than the lower extremity. He had a past medical history significant for hypertension diagnosed 25 years ago, and non-ischemic cardiomyopathy with ejection fraction 15% diagnosed with cardiac catheterization two months ago. Home medication included hydralazine, amlodipine, lisinopril, metoprolol, spironolactone, and furosemide. No significant family history exists except that mother had hypertension. No smoking, alcohol or illicit drug abuse.
In ED patient's vital signs were as following: temperature 37.1, respiration rate 22, pulse 110, blood pressure 184/127, and oxygen saturation 98% on room air. Positive physical examination included: lungs, decreased breath sound on the base; heart, a grade 2/6 systolic murmur at the apex; on neurological examination, moderate dysar- An initial CT head without contrast revealed an acute infarction in the right frontal lobe measuring 6 × 3 cm. A transthoracic echocardiography (TTE) was performed to rule out the cardiogenic ischemic stroke, and showed markedly dilated left ventricle with severe left ventricular systolic dysfunction. However, no obvious intra-cardiac thrombus was seen. Carotid duplex scan was negative for significant stenosis or plaque. Follow-up brain MRI and MRA without contrast two days later showed an evolving large right frontal lobe acute infarction and a second new infarction in the left superior frontal lobe, extending up to the right corona radiata. A transesophageal echocardiography (TEE) was performed for the high suspicions of cardiac source of emboli. In addition to the findings noticed by TTE, TEE demonstrated left ventricle and atrium spontaneous echo contrast without obvious thrombi in the left atrium or ventricle. There was hypertrabeculation of the LV wall suggestive of LV noncompaction as the etiology of his non-ischemic cardiomyopathy (Figure 1, movie clip 1) . A large hyper-mobile, echodense, irregular mass was found in the right atrium, which looked like a cluster of grapes (Figure 2 , movie clip 2). The point of attachment was difficult to detect, but it seemed to originate from the inferior vane caca. The motion of the components of the mass was synchronized, prolapsing into right ventricle in an octopus-like fashion during diastole (Figure 3, movie clip 3) . No evidence of PFO was found by color flow Doppler. Bubble study was not performed due to the concern of dislodging the right atrium mass. No other intra-cardiac shunts, or significant atherosclerosis of the aorta were noticed either.
The patient was referred to surgery and a continuous 30 cm long thrombus spanning from the inferior vena cava to the right ventricle was discovered, and was successfully removed. No evidence of any right to left shunt was found during the surgery. 
Discussion
The patient had a Type A right atrial thrombus, with which the pulmonary thromboembolism rate ranging between 79% (documented) and 98% (clinical diagnosis) [5] . However, no pulmonary thromboembolism was detected by chest CT angiography. In addition, Doppler failed to detect any lower extremity deep venous thrombus. A real time 3D echocardiography might be a better module to evaluate this long right atrial thrombus compared to regular TEE [6] [7] . The transthoracic echocardiogram on admission did not detect any right atrial thrombus. All these findings indicated that the long right atrial thrombus was a newly formed, or may have been missed due to the limited quality of the transthoracic echo done in the ICU on a ventilated patient.
The recurrent ischemic strokes did not arise from the right atrial thrombus, with no evidence of any right to left shunt being noticed during the surgery. It was possible that some transient and unstable thrombi developed in the left heart or beyond and then were dislodged to the central nervous system leading to the recurrent ischemic strokes. In addition, the presence of spontaneous echo contrast in the left ventricle and atrium is also associated with higher risk of ischemic stroke [8] .
Despite the fact that the patient's ischemic stroke did not arise from the right atrial thrombi, we need to keep in mind that paradoxical emboli are not uncommon causes of ischemic stroke in the presence of right-to-left shunts [9] . TEE may not able to detect all the right-to left shunts, given the relatively high false negative rate of TEE [10] . Transcranial Doppler sonography (TCD) may be performed to further detect any right-to-left shunt missed by TEE due to the smaller size [11] . Finally, there is a remote possibility of paradoxical embolism through an undetected pulmonary arterio-venous malformation, but this is unlikely.
No consensus has been made concerning how to treat right atrial thrombi. The algorithms we have now are based on analyses of isolated case reports or case series [12] . Prospective case series and registry data also provide some insights. For Type A and Type C, which are mobile, the thrombus usually resolves rapid after thrombolytic therapy with rt-PA [13] . In addition, the short time lag required to disperse the clot after thrombolytic therapy makes it imperative to delay any decision about new aggressive therapy [14] . Surgery was performed on our patient, however, for both diagnostic and therapeutic purposes. Moreover, the patient is not a candidate for thrombolytic therapy with recent recurrent ischemic strokes. When it comes to Type B thrombi, cautions are given to thrombolytic agents with the concerns that these agents may prompt distal embolism by dissolving the adherent stalk. If the Type B thrombi are giant, a few case reports suggest that an open surgical intervention is the preferred therapy [12] [15] [16] .
